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DUPLICATE 

1 

APPARATUS AND METHOD FOR 
OPENING ANTD CLOSING LATERAL B OREHOLES 

The present invention relates to a method and apparatus for opening and closing 
lateral boreholes and particularly, but not exclusively, to a method and apparatus for 
selectively opening and sealingly closing a lateral borehole. 

It is well known in title oil and gas drilling industries to provide a primary borehole 
with one or more lateral boreholes. The deflection of downhole equipment from the 
primary borehole into a lateral borehole may be readily achieved through location of a 
deflector/whipstock downhole of the primary/lateral borehole junction. It is also known 
for the types of deflector/whipstock used in this manner to be provided with an axially 
extending bore for allowing access to the portion of primary borehole located downhole 
of said junction. In this way, use of the primary borehole or an associated lateral borehole 
may be selected. However, if use of the lateral borehole is no longer required or not 
required for considerably long periods of time, then it can be desirable to close the 
opening in the primary borehole which extends into the lateral borehole. However, 
closing the opening in the primary borehole requires removal of the deflector so that 
specialist closing equipment can be employed. This is time consuming, costly and 
inconvenient. 

It is an object of the present invention to provide a method and apparatus for 
controlling access to a lateral borehole. 

A first aspect of the present invention provides a downhole tool for selectively 
opening and closing a lateral borehole extending from aprimary borehole, the downhole 
tool comprising a body incorporating a wall provided with an opening extending 
therethrough; a deflector member slidably mounted in the body and having a deflecting 
surface for deflecting, in use, downhole equipment laterally within the body, the deflector 
member being slidable between an open position, in which the deflecting surface is 
located adjacent and facing towards said opening so that, in use, downhole equipment 
laterally deflected by the deflecting surface is directed through said opening, and a closed 
position, in which the deflecting surface is oriented relative to said opening so as to 
prevent downhole equipment from being laterally deflected through said opening during 
use; and constraining means for restricting movement of the deflector member relative to 
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the body. 

Thus, in circumstances where use of both a primary borehole and a lateral 
borehole is required, the deflector member of the present invention may be located in an 
open position so that the deflecting surface may deflect equipment laterally through said 
opening and into an adjacent lateral borehole. If, howeyer, use of only the primary 
borehole is required, then the opening may be closed by moving the deflector member 
into a closed position. 

Ideally, the constraining means comprises a pin and groove arrangement At least 
one pin may be secured to one of the body and deflector member for locating in a groove 
defined in the other of the body and deflector member. The pin and groove arrangement 
is preferably such that the deflector member must move axially between two different 
closed positions before being able to move axially to the open position. The constraining 
means may also comprise a shoulder defined by the body. The deflector member may 
abut the shoulder when in the open position. 

The downhole tool of the present invention may also comprise means for allowing 
axial movement of the deflector member by the action of fluid pressure, A bore 
preferably extends axially through the deflector member. Furthermore, it is preferable for 
the bore extending axially through the deflector member to comprise first and second 
portions, the first portion having a larger diameter than the second portion. The 
deflecting surface may be defined on that portion of the deflector member reducing the 
diameter of the bore through the deflector member. 

It is particularly preferable for sealing means to be provided between the body and 
deflector member so that, when in the closed position, fluid located to the exterior of the 
body is prevented from flowing into the bore of the deflector member. The sealing means 
may comprise seals mounted on the deflector member and axially spaced from one 
another so as to be locatable beyond each axial end of said opening 

In the closed position, it is preferable for the deflecting surface of the deflector 
member to face diametrically away from said opening. Also, in the closed position, it is 
preferable for said opening to be completely covered by the deflector member. Also, 
when in the closed position, the deflecting surface may be axially spaced from said 
opening. 
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A second aspect of the present invention provides a method of using a downhole 
tool in accordance with the first aspect of the present invention, the method comprising 
the steps of running said tool down a primary borehole, aligning said opening of saidtool 
body with a lateral borehole extending from said'primary borehole, and selectively 
moving said deflector member between said open and closed positions. 

The step of moving said deflector member may comprise the step of applying a 
fluidpressure to said deflector member. Alternatively, said step of moving said deflector 
member may comprise the step of gripping said deflector member with a further tool and 
manipulating said deflector member with said further tool. 

It will be appreciated that the present invention provides the advantage over the 
prior art of allowing a lateral opening to be conveniently opened and closed. 

A third aspect of the present invention provides a downhole deflector member . 
comprising a cylinder having a window provided in a side thereof and having a ramp ... 
defined on an interior surface thereof for deflecting, in use, downhole equipment through . 
said window; wherein abore extends longitudinally through the deflector member so as to 
allow, in use, a passage of downhole equipment through the deflector member without , 
deflection by said ramp; and wherein a portion of said bore located uphole of said ramp 
has a larger diameter than the remainder of said bore. 

A deflector member in accordance with the third aspect of the present invention 
may be used in conjunction with an expandable head tool to selectively deflect downhole 
equipment through a window in said deflector member and into an adjacent lateral 
borehole. The bore extending longitudinally through the deflector member allows 
downhole equipment to be run through the deflector member past the ramp to the primary 
borehole located downhole of the primary/lateral junction. It will be understood that, in 
order for downhole equipment to pass the ramp without being deflected, said equipment 
must have an external diameter no greater man the diameter of the deflector member bore. 
However, downhole equipment provided with an expandable head tool may be not only 
run past the ramp into the primary borehole located below the primary/lateral junction, 
but may be optionally deflected by the ramp through the window into a lateral borehole 
by expanding the expandable head tool whilst said tool is located in said portion of bore 
having an enlarged diameter. In so increasing the external diameter of said tool, the 
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downhole equipment adopts an external diameter greater than the diameter of the bore 
extending past the ramp. Accordingly, with the expandable head tool in an expanded 
configuration, the downhole equipment is unable to pass the ramp and, when pressed 
downhole through the deflector member, comes into contact with the ramp and is thus 
deflected by the ramp into the window. 

Ideally, the remainder of said bore is located both uphole and downhole of said 
portion of said bore. Thus, with smaller diameter portions of bore being located either 
side of the enlarged diameter portion of bore, downhole equipment to be run past the 
lateral window without deflection may be guided past the enlarged diameter bore by the 
smaller diameter portion of bore located uphole thereof. In other words, with the uphole 
and downhole portions of the smaller diameter bore being located co-axially with each 
other, the uphole portion of bore effectively aligns equipment with the downhole portion 
of bore and thereby guides equipment into the downhole portion of bore and minimizes 
the risk of said equipment being deflected by the ramp. 

A fourth aspect of the present invention provides a method of using the deflector 
member of the third aspect of the present invention, the method comprising the steps of 
running an expandable head tool downhole into the deflector member; expanding said 
tool so as to increase the diameter thereof and thereby prevent passage of said tool 
through the remainder of said bore; and pressing said tool downhole so that said tool is 
deflected by said ramp. 

Embodiments of the present invention will now be described, by way of example 
only, with reference to the accompanying drawings, in which: 

FIGURES 1 A and IB provide a cross-sectional side view of a first embodiment of 
the present invention arranged in a closed configuration; 

FIGURE 2 is a cross-sectional end view taken along line 2-2 of Figure 1A; 
FIGURE 3 is an unwrapped view of the control groove shown in Figure 1 A; 
FIGURES 4A and 4B provide a cross-sectional side view of the first embodiment 
arranged in an open configuration; 

FIGURE 5 is a cross-sectional side view of a second embodiment of the present 
invention arranged in an open configuration; 

FIGURE 6 is a cross-sectional side view of the second embodiment arranged in a 



closed configuration; 

FIGURE 7 is a cross-sectional side view of two embodiments as shown in Figures 

5 and 6 connected to one another; 

FIGURES 8 and 9 are cross-sectional side views of an expandable head tool 
located in the deflector bore of the second embodiment arranged in closed and qpen 
configurations respectively, the expandable head tool being shown passing through to a 
primary borehole; 

FIGURE 1 0 is a cross-sectional side view of the expandable head tool of Figures 8 
and 9 shown in an expanded configuration and being deflected through a lateral window; 

FIGURE 1 1 is a cross-sectional side view of the expandable head tool of Figures 8 
and 9 shown in an expanded configuration gripping a reduced diameter deflector bore; 

FIGURES 12 and 13 are cross-sectional side views of a solid deflector sub 
respectively located in unlatched and latched positions within a reduced diameter 
deflector bore; and 

FIGURE 14 is a detailed cross-sectional side view of the solid deflector sub of 

Figures 12 and 13 latched to a deflector member. 

Afirstdownholetopl2 accordmg to the present invention is shown in Figures 1 to , 

4 of the accompanying drawings. The tool 2 comprises a body member 4 in which a, 
whipstock or deflector member 6 is located. The body member 4 has a generally 
cylmdricalshapewimalongitudmalboreSextendmgmereto Thebodymember 4 
comprises an upper cylindrical portion 10 which is threadedly connected to a window 
portion 12 of the body member 4 by virtue of a threaded collar 14. Tne window portion 
1 2 has a cylindrical shape with a lateral window or opening 1 6 defined in the side mereof 
for alignment, in use, with a lateral borehole. Upper and lower edges of the window 16 
are clearly visible inFigures 1 and 4 ofthe accompanying drawings.. Thebodymember 
4 also comprises a lower cylindrical portion 22 threadedly attached to a lower end ofthe 
window portion 12. The lower cylindrical portion 22 comprises an upwardly facing 
shoulder 24 which projects radially into the bore 8 ofthe body member 4. Each ofthe 
body portions 10, 12, 22 define a portion ofthe body bore 8. The body member may be 
alternatively made up of components which are connected to one another by means other 
than threaded connectors. Body components may, for example, be welded to one another. 
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The deflector member 6 is slidably mounted in the bore 8 of the body member 4. 
The deflector member 6 comprises an upper portion upon which a deflecting surface 26 is 
defined and a lower cylindrical portion 28. The lower cylindrical portion 28 is 
sufficiently long to extend across the foil length of the lateral window 16. A pair of 
O-ring seals 30,32 are located at opposite ends of the lower portion 28. The positioning 
of the O-ring seals 30,32 is such that, with the lower cylindrical portion 28 spanning the 
lateral window 16, the two pairs of seals 30,32 may locate either side of the lateral 
window 16 so that, in use, wellbore fluid flowing into any space between the exterior of 
the lower portion 28 and the interior of the window portion 12 cannot flow into a bore 34 
extending axially through the deflector member 6. Any suitable seals may be used as an 
alternative to the O-ring seals 30, 32. 

The internal diameter of the deflector bore 34 reduces in the region of the upper 
portion of the deflector member 6. In this way, the deflecting surface 26 is defined as a 
ridge running axially up along the inside of the deflector bore 34. In use, downhole 
equipment having an outer diameter smaller than the larger internal diameter of the 
deflector bore 34 may be run into the deflector member 6. If this downhole equipment 
has an outer diameter greater than the reduced internal diameter of the deflector bore 34 
however, said equipment will engage the deflecting surface 26 and be pressed laterally 
towards the side of the tool 2. The wall of the deflector member 6 diametrically opposite 
the deflecting surface 26 is provided with an elongate opening 36 which has 
approximately the same size. and shape as the lateral window 16. Thus, through 
appropriate use of the tool 2, the opening 36 may be aligned with Hie lateral window 16 
so that downhole equipment engaging the deflecting surface 26 may be pressed through 
the lateral window 16 and into an adjacent lateral wellbore. 

Movement of the deflector member 6 within the body member 4 is achieved in use 
through the action of a suitable hydraulic actuator (not shown) connected to the deflector 
member. This movement of the deflector member 6 is restricted by a control pin 38 and 
groove 40 arrangement. The control pin 38 is fixedly secured to the window portion 12 
of the body member 4 so as to extend radially into the body bore 8 and thereby locate in 
the control groove 40 which is defined in the exterior surface of the deflector member 6. 
More specifically, the control pin 38 is fixed to the window portion 12 above the lateral 



window 1 6. The unwrapped profile of the control groove 40 is shown in Figure 3 of the 

accompanying drawings. 

It will be understood by those skilled in the art that the control groove 40 
constrains the deflector member 6 to cycle axially between first and second positions in 
which the lateral window 1 6 is closed and sealed by the lower portion 28 and the seals 3 0, 
32. After the deflector member 6 has been cycled a predetermined number of times, the 
control pin 38 will locate in an axially extended portion 42 of the control groove 40. 
With the control pin 3 8 so located, the deflector member 6 may be moved a considerable 
axial distance within the body member 4 so that the deflecting surface 26, previously 
located above the lateral window 16 (see Figures 1A and IB), is located adjacent the 
lateral window 16 (see Figures 4A and 4B). In this latter position, the lower cylindrical 
portion 28 of the deflector member 6 is located below the lateral window 16 and abuts the 
shoulder 24. Abutment of the deflector member 6 with the shoulder 24 avoids damaging 
thecontrolpin38on1he extended portion 42 ofthe groove 40. It will be appreciated that , 
the arrangement ofthe control groove 40 ensures that, when the pin 3 8 is in the extended 
groove portion 42, the deflector member 6 is in a rotary position whereby the deflecting . 
surface 26 faces the lateral window 16 so that downhole equipment may be deflected ;. 
through said window 16. As such, the deflector member 6 as shown inFigures 1A and , 
IB may be considered as being in a closed position, whereas the deflector member 6 as 
shown in Figures 4A and 4B may be considered as being in an open position. 

The tool 2 shown in Figures 1 to 4 is moved between closed and open 
configurations by pumping wellbore fluid to a hydraulic actuator so as to cycle the control 
pin 3 8 through the control groove 40. The actuator may comprise a motor which drives 
the deflector member by means of a suitable gear mechanism. Furthermore, the actuator 
used withthe tool 2 of Figures 1 to 4 need only drive the deflector member axially uphole 
and downhole. Provided the connection between the actuator and deflector member 
allows rotation between the two components, the control pin and groove -arrangement will 
translate axial movement of the deflector member into rotational movement thereof. 
Alternatively, movement ofthe deflector member 6 maybe achieved through mechanical 
manipulation thereof. The deflector member 6 may be physically forced uphole and 
downhole, as appropriate, with the control pin and groove arrangement being relied upon 
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to rotate the deflector member 6. If the actuator moves the deflector member both axially 
and rotationally, then the pin and groove arrangement may be omitted (movement of the 
deflector member between open and closed positions then being controlled solely by the 
actuator). 

In Figures 5 and 6 of the accompanying drawings, a second downhole tool 102 
according to the present invention is illustrated wherein movement of a deflector member 
106 relative to a body member 104 is achieved through physical manipulation of the 
deflector member 106 by means of an extrinsic gripping tool (not shown). Movement of 
the deflector member 1 06 relative to the body member 104 is nevertheless controlled by 
means of a control pin 138 and groove 140 arrangement. However the groove 140 
comprises a portion 141 which extends circumferentially without any axial component 
and, accordingly, the application of simply an axial force to the deflector member 106 
will not effect movement of the control pin 1 3 8 along the aforesaid control groove portion 
141. Movement of the control pin 138 along the aforesaid control groove portion 141 
corresponds to a rotary movement of the deflector member 1 06 within the body member 
104 without any concurrent axial movement of the deflector member 106. This sole 
rotary movement of the deflector member 1 06 is achieved through manipulation with the 
aforementioned extrinsic tool. This type of control pin/groove arrangement may replace 
the cycling pin/groove arrangement in the first downhole tool 2. 

In addition to having a different pin/groove arrangement to that of the first 
downhole tool 2, the second tool 102 has the further modification of comprising a 
deflector member 106 which does not incorporate a lower cylindrical portion 28. The 
deflector member 106 of the second tool 102 also does not comprise any seals. In the 
open position, a deflecting surface 126 of the deflector member 106 is arranged so as to 
face the lateral window 116 defined in the body member 104. The opening 136 of the 
deflector member 106 is also aligned with the lateral window 116. The open 
configuration of the second downhole tool 102 is shown in Figure 5 of the accompanying 
drawings. It will be seen with reference to this Figure that undue pressure on the control 
pin 138 is prevented by the abutment of the deflector member 6 with a shoulder 124 on a 
lower body portion 122. 

In the closed configuration as illustrated in Figure 6 of the accompanying 
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drawings, the deflector member is rotated 180° from the open position. The deflector 
surface 126 therefore faces away from the lateral window 116 and a part-cylindrical 
portion of the deflector member 106 spans the lateral window 1 16. The lateral window 
1 16 is thereby closed. However, due to the absence of appropriate seals, wellbore fluid 
may in use flow into the bore 134 of the deflector member 106. The control pin/groove 
arrangement also places the deflector member 106 in aposition spaced from the shoulder 
124. The groove may however be arranged so that the deflector member 106 abuts the 
shoulder 124 in both the open and closed positions. It will also be understood that the 
cyclical type of pin/groove arrangement of the first downhole tool 2 may be employed 
with the second tool 102. 

During operation of each of the aforementioned tools 2,102 shown in the 
accompanying drawings, it will be understood that the deflector member may be arranged 
in a closed position when a deflecting of downhole equipment through the lateral window 
and into an adjacent lateral borehole is not desired. With the deflector member in the 
closed position, an accidental deflection by the deflector member of downhole equipment 
will result in said equipment engaging the interior of the body member. This engagement 
will prevent further downhole movement of the equipment and provide a clear indication 
atthesurfaceoftheundesireddeflection. However, provided the equipment diameter is • 
less than the reduced bore diameter of the deflector member, the equipment should pass 
into the primary borehole below the primary/lateral junction. When a deflection of 
equipment into a lateral borehole is required, the deflector member is arranged in the 
open position. 

The present invention is not limited to the specific embodiments described above. 
Alternative arrangements will be apparent to a reader skilled in the art. For example, the 
tool body may be an integral part of a wellbore casing. Also, the bore of the deflector 
member may be provided with a helical groove which, when exposed to a flow of fluid, 
generates a rotary force which assists in rotating the deflector member. This arrangement 
may obviate the need to physically manipulate the deflector member with a gripping tool. 
In a further alternative arrangement, biasing means may be provided for returning the 
deflector member to one of the open and closed positions. The biasing means may, for 
example, comprise a spring or compressed gas. Thus, in use of apparatus comprising 
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such an arrangement, the application of fluid pressure to the deflector member can move 
the deflector member downhole relative to the apparatus body into an open position. On 
release of fluid pressure, the deflector member will be pressed uphole relative to the 
apparatus body by the biasing means. Uphole movement of the deflector member from 
the open position may be prevented by a suitable latch type of mechanism as previously 
described in relation to the control pin and groove arrangement The application of a 
required fluid pressure to the deflector member may be facilitated through the use of a 
frangible drop ball. When introduced into the apparatus string and received on a shoulder 
in the deflector member, the drop ball will allow the fluid pressures typically applied 
within the string to generate sufficient force to move the deflector member from its initial 
position to an open or closed position. The frangible ball may be removed from the 
apparatus (perhaps so as to reopen the deflector member bore and allow the running of 
further apparatus therethrough) by further increasing the fluid pressure and fracturing the 
drop ball into fragments sufficiently small to pass through the apparatus bore. The further 
increased fluid pressure may be sufficiently low to not move the deflector member once 
the frangible drop ball has been disintegrated. A suitable drop ball is described in UK 
Patent No 2,3 1 1,3 16 and the disclosure thereof is incorporated herein by reference. 

Movement of the deflector member between open and closed positions may be 
restricted through use of a hydraulic actuation system dedicated to moving the deflector 
member. With such a system, the previous arrangement of a pin and groove is not 
necessarily required. The dedicated hydraulic system may comprise one or more 
hydraulic control lines extending from the surface to actuation means for moving the 
deflector member. The or each control line may be run separately from the main bore of 
the apparatus and may, for example, operate a motor for rotating the deflector member 
between open and closed positions. Indeed, the or each control line may direct hydraulic 
fluid to any suitable device for converting fluid pressure into either longitudinal or 
rotational movement, or a combination of both movements, so that open or closed 
deflector member positions may be selected as required. With appropriate pressure 
activated valves, a single hydraulic control line extending from the surface may be used. 
A person skilled in the art will be familiar with suitable hydraulic systems for generating 
the required deflector member movement, although use of such systems will not, it is 
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believed, be known in the context of deflector member opening and closing apparatus. 

It will be apparent to the skilled person that the present invention may be used to 
independently open and close multiple lateral windows extending through a primary 
borehole. By way of example, Figure 7 of the accompanying drawings shows a downhole 
assembly comprising the tool 102 of Figures 5 and 6 connected to the uphole end of a 
further tool 102' of Figures 5 and 6. In Figure 7, the uphole tool 102 is shown with the 
deflector member 106 arranged in an open position. The lower tool 102' is shown with 
the deflector member 106' arranged in a closed position. The two deflector members 
106,106' may be individually moved between open and closed positions by, for example, 
physical manipulation with an appropriate gripping tool. In this regard, a string to be run 
through either the primary borehole or the lateral borehole may be provided with a 
leading head which has an expandable diameter. The head diameter may be expandable 
through use of one or more circumferential elastomeric rings which may be radially 
displaced through the axial displacement of abutting cam surfaces. The cam surfaces may 
be axially moved by, for example, a hydraulic actuation system. 

In Figures 8 and 9, an expandable head tool 200 is shown in an unexpanded state 
passing through the deflector bore of a deflector member in closed and open positions 
respectively. In each Figure, the deflector member is that of the second embodiment !; 
shown in Figures 5 and 6. It will be understood that the expandable head tool 200 
comprises two elastomeric rings 202,204 which may be moved radially by the relative 
movement of camming surfaces 206,208 located on either side of each ring 202,204. 
Relative axial movement of said camming surfaces 206,208 is achieved by pumping fluid 
from a bore 210 in said expandable head tool 200, through apertures 212, and into an 
annular chamber 214. Fluid leakage from the chamber 214 is prevented by appropriate 
ring seals 216. 

As fluid is pumped into the chamber 214 of the expandable head tool 200, the 
camming surfaces 206,208 move relative to one another so as to radially expand the two 
elastomeric rings 202,204. The geometry of the expandable head tool 200 may be such 
that, when the rings 202,204 are expanded whilst the tool 200 is located uphole of the 
deflecting surface of the deflector member 106, the rings 202,204 remain radially spaced 
from the internal diameter of the deflector member but, when pushed downhole through 
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the deflector bore, the rings 202,204 engage the ramp surface provided by the reduction in 
the deflector bore diameter and thereby force the tool 200 through the lateral window (see 
Figure 10 of the accompanying drawings). In other words, when expanded, the rings 
202,204 have an external diameter less than the larger internal diameter of the deflector 
bore but greater than the reduced internal diameter of the deflector bore. Thus, whether 
the expandable head tool 200 is run through the primary borehole or the lateral borehole 
may be conveniently determined by selectively expanding the elastomeric rings 202,204. 
The elastomeric nature of the rings 202,204 allows the tool 200 to return to its original 
smaller diameter when fluid is released from the fluid chamber 214. 

It will be understood that the expandable head tool 200 may be used to grip the 
reduced diameter deflector bore, as shown in Figure 1 1, and subsequently manipulate the 
deflector between open and closed positions. This operation may be assisted by 
providing the deflector bore with a specific profile into which the tool 200 (or the rings 
202,204 thereof) may latch. Furthermore, by appropriately expanding the rings 202,204, 
the tool 200 may be used to anchor equipment within the primary or lateral boreholes. 
This may be of use in jetting operations for example. 

In circumstances where use of the section of primary borehole located downhole 
of the primary/lateral junction is not required, a solid deflector sub 300 may be secured 
adjacent the lateral window in the reduced diameter portion of the deflector bore so as to 
block the deflector bore and form (together with the deflector surface) a ramp with which 
equipment may be deflected through the lateral window. The deflecting ramp thereby 
formed will tend to be more robust than that formed by the deflector surface 126 alone. 

The sub 300 is provided with latching means 302 for locating in a suitable profile 
304 in the reduced diameter deflector bore. This profile may be that used in conjunction 
with the aforementioned expandable head tool 200. A profile inay also be provided 
within the reduced diameter deflector bore for appropriately orienting the sub 300 relative 
to the lateral window. The latching means 302 preferably comprises radially expandable 
elements which may be retracted so as to allow passage of the sub 300 through the 
reduced diameter deflector bore. Figure 12 shows the sub 300 being run into the reduced 
diameter deflector bore, whilst Figure 13 shows the sub 300 latched within the reduced 
diameter deflector bore to provide a robust deflecting surface. 
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It will also be seen with reference to Figures 12 and 13 that, uphole of the 
deflector surface provided on the deflector member 306, the deflector member defines a 
further reduced diameter bore 307 in which the expandable head tool 200 may be 
expanded and thereby readily grip the deflector member 306 for subsequent manipulation. 
A larger diameter bore 309 is located between the two reduced diameter bores. With the 
expandable head tool 200 positioned in the larger bore 309, the tool 200 may be expanded 
without gripping (or without significantly gripping) the deflector member so that, when 
subsequently pressed downhole, the tool 200 is deflected by the deflector surface and 
directed through the lateral opening. 

The deflector member 306 and solid deflector sub 300 of Figures 12 and 13 are 
shown in greater detail in Figure 14 of the accompanying drawings. It will be seen that 
the solid deflector sub 300 comprises a ramp portion 301 for deflecting wellbore , 
equipment. The ramp portion 301 has a longitudinally extending hydraulic line 303 , 
located therein which has an opening 305 onto the surface of the ramp portion 301 . The 
hydraulic line 303 communicates with further hydraulic passages 311, 313 so that the. 
portion of primary borehole located uphole of the sub 300 may hydraulically : 
communicate with the portion of primary borehole located downhole of the solid , 
deflector sub 300. The latching means 302 comprises three latching members 3 1 5 (only ,, 
one of which is shown in Figure 14) which are biased by means of a spring 3 1 7 towards a 
radially expanded position. Once the latching means 302 locates adjacentthe profile 304, 
the latching members 315 have sufficient room to be pressed by the spring 317 into a 
locked radially expanded position as shown in Figure 14. Orientation of the solid 
deflector sub 300 is achieved by locating a radially extendable locating pin 319 into an 
orienting profile 320 and pulling the solid deflector sub 300 uphole. As the sub 300 is 
pulled uphole, the pin 3 19 runs within the orienting profile 320 and thereby rotates the 
ramp portion 301 to the desired angular position. The pin 319 is itself biased radially 
outwardly into the orienting profile 320 by means of two springs 321. 

The deflector member 306 does not necessarily need to be used as the moveable 
portion shown in Figures 12 and 1 3 . The deflector member 306 may be used in isolation 
with or without the solid deflector sub 300. The deflector member 306 may be used as 
part of a casing string and may be used to particular advantage with an expandable head 
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tool so as to provide selective lateral entry. 



15 



CLAIMS: 

1 . ' A downhole tool for selectively opening and closing a lateral borehole extending 
from a primary borehole, the downhole tool comprising a body incorporating a wall 
provided with an opening extending therethrough; a deflector member slidably mounted 
in the body and having a deflecting surface for deflecting, in use, downhole equipment 
laterally within the body, the deflector member being slidable between an open position, 
in which the deflecting surface is located adjacent and facing towards said opening so 
that, in use, downhole equipment laterally deflected by the deflecting surface is directed 
through said opening, and a closed position, in which the deflecting surface is oriented 
relative to said opening so as to prevent downhole equipment from being laterally 
deflected through said opening during use; and constraining means for restricting 
movement of the deflector member relative to the body. 

2. A downhole tool as claimed in claim 1, wherein the comtraining means comprises 
a pin and groove arrangement. 

3. A downhole tool as claimed in claim 2, wherein at least one pin is secured to one 
of the body and deflector member for locating in the groove defined in the other of the 
body and deflector member. 

4. A downhole tool as claimed in claim 2 or 3, wherein the pin and groove 
arrangement is such that the deflector member must move axially between two different 
closed positions before being able to move axially to the open position. 

5. A downhole tool as claimed in any of the preceding claims, wherein the 
constraining means comprises a shoulder defined by the body and against which the 
deflector member abuts when in the open position. 

6. A downhole tool as claimed in any of the preceding claims, comprising means for 
allowing axial movement of the deflector member by the action of fluid pressure. 
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7. A downhole tool as claimed in any of the preceding claims, wherein a bore 
extends axially through the deflector member. 

8. A downhole tool as claimed in claim 7, wherein the bore extending axially through 
the deflector member comprises first and second portions, the first portion having a larger 
diameter than the second portion. 

9. A downhole tool as claimed in claim 8, wherein the deflecting surface is defined 
on that portion of the deflector member reducing the diameter of the bore through the 
deflector member. 

10. A downhole tool as claimed in any of claims 7 to 9, wherein sealing means are 
provided between the body and deflector member so that, when in the closed position, 
fluid located exteriorly of the body is prevented from flowing into the bore of the. 
deflector member. 

11. A downhole tool as claimed in claim 10, wherein said sealing means comprises 
seals mounted on the deflector member and axially spaced from one another so as to be 
locatable beyond each axial end of said opening. 

12. A downhole tool as claimed in any of the preceding claims, wherein, in the closed 
position, the deflecting surface of the deflector member faces diametrically away from 
said opening. 

13. A downhole tool as claimed in any of the preceding claims, wherein, in the closed 
position, said opening is completely covered by the deflector member. 

14. A downhole tool as claimed in any of the preceding claims, wherein, in the closed 
position, the deflecting surface is axially spaced from said opening. 
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15. A method of using a downhole tool according to any of the preceding claims, the 
method comprising the steps of running said tool down a primary borehole, aligning said 
opening of said tool body with a lateral borehole extending from said primary borehole, 
and selectively moving said deflector member between said open and closed positions. 

16. A method as claimed in claim 15, wherein said step of moving said deflector 
member comprises the step of applying a fluid pressure to hydraulic actuation means 
connected to said deflector member. 

17. A method as claimed in claim 16, wherein said step of moving said deflector 
member comprises.the step of gripping said deflector member with a further tool and 
manipulating said deflector member with said further tool. ' 

18. A downhole deflector member comprising a cylinder having a window provided in . 
a side thereof and having a ramp defined on an interior surface thereof for deflecting, in 
use, downhole equipment through said window; wherein a bore extends longitudinally 
through the deflector member so as to allow, in use, a passage of downhole equipment 
through the deflector member without deflection by said ramp;, and wherein a portion of . 
said bore located uphole of said ramp has a larger diameter than the remainder of said 
bore. 

19. A downhole deflector member as claimed in Claim 1 8, wherein said remainder of 
said bore is located both uphole and downhole of said portion of said bore. 

20. A method of using the deflector member as claimed in Claim 1 8 or 1 9, the method 
comprising the step of running an expandable head tool downhole into the deflector 
member; expanding said tool so as to increase the diameter thereof and thereby prevent 
passage of said tool through the remainder of said bore; and pressing said tool downhole 
so that said tool is deflected by said ramp. 
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ABSTRACT 



APPARATUS AND METHOD FOR 
OPENING AND CLOSING LATERAL BOREHOLES 

The present invention relates to a downhole tool (102) for selectively opening and 
closing a lateral borehole extending from a primary borehole. The tool (1 02) comprises a 
body (1 04) incorporating a wall provided with an opening (116) extending therethrough; 
a deflector member (106) slidably mounted in the body (104) and having a deflecting 
surface (126) for deflecting, in use, downhole equipment laterally within the body (104). 
The deflector member (106) is slidable between an open position, in which the deflecting 
surface is located adjacent and facing towards said opening so that, in use, downhole 
equipment laterally deflected by the deflecting surface is directed through said opening, 
and a closed position, in which the deflecting surface is oriented relative to said opening 
so as to prevent downhole equipment from being laterally deflected through said opening 
during use. In either position, equipment may pass into the primary borehole downhole 
of the primary/lateral junction. The tool (102) also comprises constraining means 
(138,140) for restricting movement of the whipstock relative to the body. 



(Figure 5) 
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